Glycemic control in type 2 diabetic patients with periodontitis after nonsurgical periodontal therapy associated or not to adjunctive therapies : systematic review with meta-analysis by Monteiro, Mylene Martins
Mylene Martins Monteiro 
Glycemic control in type 2 diabetic patients with 
periodontitis after nonsurgical periodontal therapy 
associated or not to adjunctive therapies: 




Mylene Martins Monteiro 
Glycemic control in type 2 diabetic patients with 
periodontitis after nonsurgical periodontal therapy 
associated or not to adjunctive therapies: 
Systematic review with meta-analysis
Trabalho de Conclusão de Curso apresentado ao 
Departamento de Odontologia da Faculdade de 
Ciências da Saúde da Universidade de Brasília, 
como requisito parcial para a conclusão do curso de 
Graduação em Odontologia. 




À minha família que, com muito carinho, não mediu esforços para 
que eu concluísse mais essa etapa da minha vida. 

AGRADECIMENTOS 
A Deus que sempre iluminou meu caminho. Agradeço pela graça 
e bençãos a mim concedidas, que me ajudaram a vencer as 
dificuldades. 
A minha mãe, meu pai e meu irmão que sempre me incentivaram 
e apoiaram, minha eterna inspiração. 
As minhas avós e minha madrinha que estiveram sempre comigo 
durante essa caminhada. 
À professora Cristine Miron Stefani, minha orientadora, que 
sempre foi paciente, conselheira e acessível. Agradeço pela 
confiança e suporte. À Talitha pela colaboração na realização 
desse trabalho. 
Às minhas companheiras de clínica Valentina, Isabelle e Amanda 
Nadyne por dividirem bons momentos, pela amizade e paciência. 
Aos meus colegas de graduação que estiveram comigo durante 
esses anos dividindo aprendizados.. 

EPÍGRAFE  
“O sucesso nasce do querer, da determinação e persistência em 
se chegar a um objetivo. Mesmo não atingindo o alvo, quem 
busca e vence obstáculos, no mínimo fará coisas admiráveis.”  
José de Alencar 

RESUMO 
MONTEIRO, Mylene. Glycemic control in type 2 diabetic patients 
with periodontitis after nonsurgical periodontal therapy associated 
or not to adjunctive therapies: Systematic review with meta-
analysis. 2019. Trabalho de Conclusão de Curso (Graduação em 
Odontologia) – Departamento de Odontologia da Faculdade de 
Ciências da Saúde da Universidade de Brasília. 
A Este estudo teve como objetivo responder, por meio de uma 
revisão sistemática com meta-análise, à pergunta focada: há 
diferença entre o controle glicêmico e desfechos clínicos 
periodontais em pacientes diabéticos tipo 2 com periodontite 
submetidos a TPNC (terapia periodontal não cirúrgica) associada 
ou não a terapias periodontais adjuntas? Foram incluídos 
ensaios clínicos randomizados em que diabéticos tipo 2 com 
periodontite foram tratados com TPNC, ou com TPNC associada 
a terapias adjuntas. As bases de dados utilizadas foram 
PUBMED, Cochrane Library, LIVIVO, BVS, SCOPUS, Web of 
Science, e a literatura cinzenta. De 752 artigos recuperados, 17 
foram incluídos. Sete usaram antibioticoterapia sistêmica 
associada à TPNC e dez outras terapias. Quatro artigos foram 
considerados com baixo risco de viés, onze com risco moderado 
e dois com risco elevado. Quinze artigos foram incluídos na 
meta-análise. Quando terapias adjuntas foram associadas a 
TPNC, comparada à TPNC sozinha, houve redução de 0,24% no 
nível de HbA1c (p=0,003) e 6,14% de sítios com sangramento à 
sondagem (p = 0,02) após 3 meses de acompanhamento; 
redução de 0,2 mm na profundidade de sondagem (p=0,003), 
5,26% dos sítios com sangramento à sondagem (p=0,02) e 
ganho de inserção clínica de 0,23 mm (p= 0,02) após seis meses 
de acompanhamento. A associação de terapias adjuntas à TPNC 
comparada a TPNC sozinha reduziu os níveis de HbA1c e 
melhorou os parâmetros clínicos periodontais em diabéticos tipo 
2 com periodontite.  
ABSTRACT 
MONTEIRO, Mylene. Glycemic control in type 2 diabetic patients 
with periodontitis after nonsurgical periodontal therapy associated 
or not to adjunctive therapies: Systematic review with meta-
ana lys i s . Underg radua te Course F ina l Monograph 
(Undergraduate Course in Dentistry) – Department of Dentistry, 
School of Health Sciences, University of Brasília. 
The aim of this study was to answer, through a systematic review 
with metanalysis, the focused question: Is there any difference 
between the glycemic control and periodontal clinical outcomes of 
type 2 diabetic patients with periodontitis submitted to NSPT 
(non-surgical periodontal therapy) associated or not to adjunctive 
periodontal therapies? Randomized Clinical Trials in which type 2 
diabetics patients with chronic periodontitis were treated with 
NSPT alone or NSPT + adjunctive therapies were included. 
Databases searched were PUBMED, Cochrane Library, LIVIVO, 
BVS, SCOPUS, Web of Science, and grey literature. Risk of bias 
was evaluated and metanalysis performed. From 752 initially 
retrieved references, 17 were included. Seven used systemic 
antibiotic therapy associated to NSPT and ten used other 
therapies. Four articles were considered with low risk of bias, 11 
moderate risk and two high risk. Fifteen articles were included on 
metanalysis. When adjunctive therapies were associated with 
NSPT compared to NSPT alone, there was a 0.24% reduction in 
HbA1c level (p = 0.003) and 6.14% of sites with probing bleeding 
(p = 0.02) after 3 months follow up; 0.2 mm reduction in probing 
depth (p = 0.003), 5.26% of sites with probing bleeding (p = 0.02) 
and 0.23 mm clinic attachment gain (p = 0.02) after six months of 
follow-up. The use of adjunctive therapies with TPNC compared 
to TPNC alone reduced HbA1c levels and improved periodontal 
clinical outcomes in type 2 diabetics with periodontitis. 
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Glycemic control in type 2 diabetic patients with 
periodontitis after nonsurgical periodontal therapy 
associated or not to adjunctive therapies: Systematic review 
with meta-analysis. 
Abstract 
The aim of this study was to answer, through a systematic review 
with metanalysis, the focused question: Is there any difference 
between the glycemic control and periodontal clinical outcomes of 
type 2 diabetic patients with periodontitis submitted to NSPT 
(non-surgical periodontal therapy) associated or not to adjunctive 
periodontal therapies? Randomized Clinical Trials in which type 2 
diabetics patients with chronic periodontitis were treated with 
NSPT alone or NSPT + adjunctive therapies were included. 
Databases searched were PUBMED, Cochrane Library, LIVIVO, 
BVS, SCOPUS, Web of Science, and grey literature. Risk of bias 
was evaluated and metanalysis performed. From 752 initially 
retrieved references, 17 were included. Seven used systemic 
antibiotic therapy associated to NSPT and ten used other 
therapies. Four articles were considered with low risk of bias, 11 
moderate risk and two high risk. Fifteen articles were included on 
metanalysis. When adjunctive therapies were associated with 
NSPT compared to NSPT alone, there was a 0.24% reduction in 
HbA1c level (p = 0.003) and 6.14% of sites with probing bleeding 
(p = 0.02) after 3 months follow up; 0.2 mm reduction in probing 
depth (p = 0.003), 5.26% of sites with probing bleeding (p = 0.02) 
and 0.23 mm clinic attachment gain (p = 0.02) after six months of 
follow-up. The use of adjunctive therapies with TPNC compared 
to TPNC alone reduced HbA1c levels and improved periodontal 
clinical outcomes in type 2 diabetics with periodontitis. 
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INTRODUCTION 
As Periodontitis and type 2 diabetes mellitus are both common 
chronic conditions among people all over the world [1,2]. 
Periodontitis is defined as a “microbially-associated, host-
mediated inflammation that results in loss of periodontal 
attachment” [3]. This inflammatory process begins and 
progresses with exacerbated tissue response to the pathogenic 
microorganisms such as bacteria and their byproducts within the 
dental biofilm [4,5].  
Type 2 diabetes mellitus (T2D), formerly known as non-insulin 
dependent, is most commonly seen in older adults. T2D is a 
metabolic disorder characterized by high blood sugar 
(hyperglycemia) due to insulin resistance and decreased 
production of insulin by the pancreas [2]. Therefore, diabetes can 
lead to other health alterations, including Periodontal diseases 
[6]. 
The relationship between periodontitis and T2D is bidirectional 
and has been related in previous meta-analyses studies [7]. T2D 
causes impairment in glycemic control that can be associated to 
decreasing of polymorphonuclear leukocytes activity and 
damaging of the microvascular endothelium, both affecting the 
susceptibility to periodontal diseases. The presence of chronic 
inflammation within periodontal tissue can increase the circulating 
cytokines and prostaglandins which might trigger a systemic host 
response. These events are believed to decrease the action of 
insulin and impair the glycemic control [8]. 
The beneficial effect of periodontal treatment in glycemic control 
of type 2 diabetic patients is being studied since 1960. 
Periodontal treatment keystone is nonsurgical periodontal therapy 
(NSPT), mainly scaling and root planing, which have as most 
important goal the elimination of subgingival microorganism and 
reparation of support tissue [9]. It can therefore contribute to 
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control the inflammatory condition and decrease circulating CRP 
and TNF-α levels, leading to a reduction of HbA1c, otherwise 
improving glycemic control [6].  
However, NSPT alone may not significantly eliminate pathogenic 
bacteria, that many times are inaccessible to periodontal 
instruments [10]. This way, adjunctive therapies such as systemic 
antimicrobial therapy, laser therapy, and phototherapy were 
tested aiming to improve the glycemic control after NSPT.  
Systematic reviews with meta-analysis recently published have 
suggested that NSPT can contribute with the metabolic control in 
diabetics patients. However, the effects of the NSPT might be 
confused with the effects of additional therapies (local or systemic 
antibiotic therapy, laser therapy or others) [11,12]. 
Recently Cao et al. [13] compared the HbA1c reduction of NSPT 
with no treatment, NSPT with NSPT plus adjuvant therapy and 
NSPT plus adjuvant therapy with different adjuvant therapies. The 
meta-analysis showed an improvement in HbA1c% in all 
therapies comparing with no treatment, with 2 exceptions: 
subantimicrobial dose doxycycline and SRP plus local drugs [13].  
Therefore, the present review was focused in comparing whether 
the introduction of adjunctive therapies into NSPT can improve 
the glycemic control and/or periodontal clinical outcomes of type 
2 diabetic patients with periodontitis. 
The aim of this study was to compare the effect of the non-
surgical periodontal therapy (NSPT) alone or associated with 
adjunctive periodontal therapies in the metabolic control and 
periodontal clinical outcomes of type 2 diabetic patients (T2D) 
with periodontitis, through a systematic review of the literature 
with meta-analysis. The focused question answered was: Is there 
any difference between the glycemic control and periodontal 
clinical outcomes between type 2 diabetic patients with 
periodontitis submitted to NSPT associated to adjunctive 
periodontal therapies or NSPT alone? 
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METHODS 
AThis Systematic Review and Meta-Analyses of intervention has 
been reported following PRISMA guidelines, as described in 
http://www.prisma-statement.org/statement.htm.7. The protocol of 
systematic review was registered in PROSPERO – International 
Prospective Register of Systematic Reviews (www.crd.york.ac.uk/
PROSPERO/), number CRD42016051549.  
Eligibility Criteria 
To define inclusion criteria, the acronym PICOs was followed: 
• Patients: adult patients with diabetes type 2 and periodontitis  
• Intervention: NSPT (nonsurgical periodontal therapy) plus an 
adjunctive therapy (local or systemic antibiotics, laser therapy, 
phototherapy, etc.)  
• Comparison: NSPT alone. 
• Outcome: primary outcome was glycosylated hemoglobin 
(HbA1c) and secondary outcomes were periodontal clinical 
measurements: pocket probing depth (PPD), clinical 
attachment level (CAL) and bleeding on probing (BOP). 
• Study designs: Randomized Clinical Trials. 
• Follow-up: at least three months 
Exclusion Criteria 
• Reviews, Editorials, Letters, Conferences, Summaries, Books, 
Opinions;  
• Observational Studies (Case-Control, Cohort and Cross-
sectional), non-randomized or non-parallel study design;  
• Studies whose sample included patients with diabetes type 1 
or other periodontal disease besides periodontitis;  
• Studies without considered primary outcome;  
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• Studies in which control group received any therapy other 
than NSPT alone, or remained untreated;  
• Studies in which no adjunctive treatment to NSPT was tested;  
• Studies with no available full text article or studies protocols;  
• Studies written in non-Latin alphabet. 
Search Strategy and Information Source 
The PICOs acronym was used to build the search strategy, with 
words related to P ("Diabetes Mellitus, Type 2" AND 
"Periodontitis"); I/C (“nonsurgical periodontal therapy” OR 
“antibiotic therapy” OR  “laser therapy” OR “photodynamic 
therapy” OR “periodontal surgery”) and O (“glycosylated 
hemoglobin A”). Descriptors of Medical Subject Headings (MeSH 
terms) were used to build the search strategy, and synonyms and 
terms variations were also used. The complete search strategy is 
available in appendix 1. 
The electronic search was carried out in May 17th, 2019, using 
the following databases: PUBMED (National Center for 
Biotechnology Information), Cochrane Library, LIVIVO, BVS 
(LILACS), SCOPUS, Web of Science and the grey literature by 
PROQUEST, Open Grey and Google Scholar.  
Study Selection 
Studies eligibility was assessed independently by two reviewers 
(MMM e TGSN). After the database search, the duplicated 
references were removed using Rayyan QRCI (available at 
https://rayyan.qcri.org/), followed by manual removal. The articles 
selection was accomplished in two phases. In phase I, two 
independent reviewers analyzed title and abstract of the 
references, in accordance with the eligibility criteria, using 
Rayyan QRCI. The articles retrieved from grey literature were 
analyzed the same way. 
In phase II, both reviewers read the full article, excluding those 
that did not meet the eligibility criteria. In the occurrence of 
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disagreements in any phase, a third reviewer (CMS) were 
consulted for a final decision. Manual search of included article’s 
reference list was also performed. 
Zotero Reference Manager (available at https://www.zotero.org/) 
was used to organize the review. 
Data Extraction 
The following data were extracted from included studies to build 
Table 1:  author, country, publication year, case-definitions for 
periodontitis and T2D, samples (n, age, sex), treatment groups, 
results and main conclusions. 
The Cochrane Collaboration’s Tool for Assessing Risk of Bias in 
Randomized Trials [14] was used to access the risk of bias of 
included studies. Cochrane’s Tool includes items regarding 
random sequence generation; allocation concealment; blinding of 
participants and personnel; blinding of participants assessment; 
incomplete outcome data; selective reporting and other bias. If 
three parameters were evaluated as unclear or two as high risk of 
bias, the study was considered at moderate risk, if three 
parameters were evaluated as high risk, the study was classified 
at high risk of bias. Otherwise, studies were considered at low 
risk of bias.  
Data collection and risk of bias analysis were performed 
independently by two reviewers (MMM e TGSN) and checked by 
a third reviewer (CMS) for final decision.  
Meta-analysis were performed using inverse variance, 
considering the mean difference as effect measure for 
glycosylated hemoglobin, pocket probing depth, clinical 
attachment level and bleeding on probing (final value – baseline 
value) for groups comparison (Adjunctive Therapies + NSPT 
versus NSPT alone), with a significance level of 95%, with two 
periods follow up: 3 and 6 months. Data heterogeneity was tested 
through I2 test to define the type of effect (fixed or random) 
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adopted. The software Review Manager version 5.3.5 (Nordic 
Cochrane Center, Copenhagen, Denmark) was used. 
RESULTS
Study selection 
The Flow diagram for studies selection and inclusion process is 
shown in Figure1. The database search yielded a total of 722 
articles and 30 additional from grey literature. After duplicate 
removal, 409 records remained. Phase 1 (title and abstract 
screening) identified 80 potentially relevant studies. 
At Phase 2, the 80 full articles were retrieved and evaluated for 
inclusion. Sixty-three did not meet the inclusion criteria and were 
excluded as reported in appendix 2 (excluded articles and reason 
for exclusion). A total of 17 were included for qualitative analysis, 
15 of whom were included for quantitative analysis.  
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Figure 1: Flow diagram of studies selection and inclusion process 
(adapted from PRISMA 2009, available at www.prisma-statement.org) 
Studies characteristics 
Seventeen studies were included, four of which were conducted 
in Brazil [19,20,25,30], three in India [9,16,21], two in Egypt 
[28,29], two in Turkey, and seven in other countries (Greece [22], 
Iran [23], Poland [17], Saudi Arabia [15], United States [18] and 
Taiwan [24]). All of them were written in English. 
Eight studies used systemic antibiotic therapy as adjunctive 
therapy [15-22]. Three studies used local antibiotic or antiseptic 
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[18,23,24,]. Five studies used diode laser or photodynamic 
therapy [9,15,25-27]. And three Studies used other therapies, like 
propolis intake [28]; omega 3 polyunsaturated fatty acids plus 
acetylsalicylic acid intake [29]; and homeopathic treatment [30]. 
Eight studies evaluated outcomes after 3 months follow up 
[9,15,17,18-21,27], one study after 4 months [16], eight after 6 
months [22,23,24-26,28,29] and one after 12 months follow up 
[30]. 
For meta-analyses, studies were divided in two subgroups: NSPT 
+ systemic antibiotics (doxycycline or amoxicillin plus clavulanic 
acid) and NSPT + Other therapies (subantimicrobial dose of 
doxycycline, local minocycline or chlorhexidine, diode laser 
application,  photodynamic therapy, propolis intake, omega 3 
polyunsaturated fatty acids plus acetylsalicylic acid intake, 
homeopathic therapy). And meta-analyses were performed for 
two follow up periods: 3 and 6 months, for each outcome (HbA1c, 
PPD, CAL and BOP).   
All included studies (n=17) tested HbA1c as metabolic control 
indicator. Only four of them [21,27,28,30] showed significant 
difference for HbA1c when adjunctive therapies plus NSPT were 
compared to NSPT alone in any time period favoring the 
adjunctive therapy group. None of them used systemic antibiotics. 
And one [20] found significative difference favoring NSPT alone, 
compared to NSPT plus amoxicillin/clavulanic acid. 
Also, all included studies evaluated PPD and CAL as periodontal 
clinical outcomes. Five studies [9,17,19,27,29] found significant 
difference for PPD and five [9,16,18,29,30] found significative 
difference for CAL favoring adjunctive therapy group at the end of 
the study.  
Eight Studies tested bleeding on probing as outcome and two 
[25,26] found significative difference between groups, favoring 
adjunctive therapy group. 
None included study found improved periodontal clinical 
outcomes for NSPT alone, when compared to NSPT plus 
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adjunctive therapies.Qualitative synthesis of included studies is 
presented in Table 1.  









Risk of Bias within Studies 
The risk of Bias evaluation for the included Studies following 
reviewers’ judgments is shown in Figure 2. Four Studies were 
considered at low risk of bias [22,28,29,30] and thirteen were 
considered at moderate risk of bias [9,15-21,23-27]. 
Barbosa et al. [25] and Koçak et al. [27] presented respectively 
four and three of seven domains with High risk of Bias, including 
selection, performance and detection bias. This may indicate high 
risk of bias. 
Risk of bias of included studies is presented in figure 2. 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Figure 2: Risk of bias analysis of included studies. 
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Studies individual characteristics and Synthesis of Results 
Metabolic Control (HbA1c) 
Fifteen Studies of 17 were included in meta-analysis of the effect 
of NSPT associated or not to adjunctive therapies on glycemic 
control (HbA1C% reduction) divided in two subgroups: Use of 
systemic antibiotics (n=6) and other therapies (n=10), including 
333 patients. One study [15] comprised two adjunctive therapies 
groups (systemic doxycycline / phototherapy plus NSPT) 
compared to NSPT alone and was included in both subgroups, 
data from control group was duplicated in each subgroup 
comparison. Two studies were not included in meta-analysis, one 
[18] because provided no numeric data in tables, only graphs, 
and the other [24] because performed a logistic transformation of 
HbA1c results. 
Al-Zahrani et al. [15], Grossi et al. [18], O’Connell et al. [19], and 
Singh et al. [21], found improvement in glycemic control and 
reduction in HbA1C with the adjunctive use of systemic 
doxycycline, while Gaikwad et al. [16] found no statistic difference 
and Tsalikis et al. [22] found similar responses compared to NSPT 
alone. Barbosa et al. [25] didn’t observe additional benefits 
combining photodynamic therapy with NSPT. The association of 
diode laser described by Chandra et al. [9] and Koçak et al. [27] 
showed lower levels of HbA1C than NSPT, although, findings by 
Al-Zahrani et al. [15] and Dengizek et al. [26] showed no benefits 
for metabolic control. 
El-Sharkawy et al. [28] showed that systemic propolis yields 
significant reduction in levels of HbA1c, the same result was 
found by Elwakeel et al. [29] using omega 3 and aspirin. 
Faramazi et al. [23] observed improvement of metabolic 
parameters using local Chlorhexidine gel. Gilowski et al. [17] 
observed that the use of doxycycline hydrocloride as adjunctive 
therapy favored the glicemic control. 
Lin et al. [24] found improvements in HbA1C level using local 
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minoxicicline gel. Mourão et al. [30] observed significant 
improvements in laboratorial conditions when homeopathy was 
used as adjunctive therapy. Rodrigues et al. [20] found 
improvements using amoxicillin and clavulanic acid in HbA1C but 
reached statistical significance only in control group. 
Statistic difference in HbA1c level was observed when other 
therapies were associated with NCPT was compared to NSPT 
alone (p=0.03) after 3 months follow up, but not when systemic 
antibiotics were associated (p=0.40) as showed in Figure 2. The 
overall effect of the use of adjunctive periodontal therapies 
associated with NSPT, compared to NSPT alone was significative 
(p= 0.02), mean difference -0.24%. Results can be observed in 
figure 3. 
 
Figure 3: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on HbA1c level after 3 months follow up. 
 
Six studies were included at the meta-analysis of six months 
follow up for HbA1c level. Besides the observed overall effect 




Figure 4: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on HbA1c level after 6 months follow up. 
Periodontal Clinical Outcomes 
Al-Zahrani et al. [15] showed no additional benefits on clinical 
periodontal parameters using systemic doxycycline as adjunctive 
therapy, while Tsalikis et al. [22] showed similar responses 
compared to NSPT alone. Gaikwad et al. [16], Singh et al. [21], 
Grossi et al. [18] and O’Connell et al. [19] showed improvement in 
the CAL and PPD. Barbosa et al. [25] found no additional benefit 
when photodynamic therapy was used as adjunctive therapy. 
Chandra et al. [9] and Koçak et al. [27] found improvement in 
clinical parameters using diode laser as adjunctive therapy, the 
same result was shown by Dengizek et al. [26], who found a 
reduction of PPD and local inflammation. Al-Zahrani et al. [15] 
observed no additional benefit. 
El-Sharkawy et al. [28] found improvements in periodontal 
parameters when propolis was used as adjunctive therapy. 
Omega 3 and aspirin tested by Elwakeel et al. [29] also showed 
better results. Faramazi et al. [23] showed that the use of CHX 
gel resulted in statistic significant improvement of clinical 
periodontal parameters. Gilowski et al. [17] observed significant 
improvement in PD using doxycycline hydrocloride. 
Lin et al. [24] found no further improvement in clinical parameters 
using local minocycline gel as NSPT adjunctive, compared to 
NSPT alone. Mourão et al. [30] found significant improvement in 
periodontal conditions using homeopathy as adjunctive therapy. 
Rodrigues et al. [20] found improvement in periodontal 
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parameters using amoxicillin and clavulanic acid as adjunctive 
therapy to NSPT.

Pocket Probing Depth (PPD) 
Fourteen of 17 studies were included in metanalysis for effect of 
adjunctive therapies plus NSPT versus NSPT alone on PPD after 
3 months follow up. Two studies were not included in meta-
analysis [18,28] because provided no numeric data in tables, only 
graphic representation of results, and one [17] because provided 
no standard deviation to mean values results. 
Although there was difference when other therapies were 
associated to NSPT compared to NSPT alone (mean difference 
-0.34 mm, p= 0.05), the same was not observed when systemic 
antibiotics were used as adjunctive therapy (p= 0.43). Also, the 
overall effect was not significant (p = 0.22) (figure 5). 
 
Figure 5: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on PPD after 3 months follow up. 
Six studies were included at the meta-analysis of six months 
follow up for PPD. The observed overall effect was small (-0,20 
mm), yet it was statistically significant (p= 0,003) (figure 6). 
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Figure 6: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on PPD after 6 months follow up. 
Clinical Attachment Level (CAL) 
Fourteen studies of 17 were included in metanalysis for effect of 
adjunctive therapies plus NSPT versus NSPT alone on CAL after 
3 months follow up. The studies not included in meta-analysis 
were the same as for PPD Meta-analysis [17, 18,28], for the 
same reasons. No significative difference was observed when 
systemic antibiotics (p= 0.43) or other therapies (p= 0.30) were 
used (overall effect mean difference -0.14 mm, p= 0.11) (figure 7). 
 
Figure 7: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on CAL after 3 months follow up. 
Six studies were included at the meta-analysis of six months 
follow up for CAL. Like observed to PPD, besides overall effect 
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was small (mean difference -0,23 mm), it was statistically 
significant (p= 0,02) (figure 8). 
 
Figure 8: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on CAL after 6 months follow up. 
Bleeding on Probing (BOP) 
Only seven studies tested bleeding on probing and were included 
in meta-analysis for effect of adjunctive therapies plus NSPT 
versus NSPT alone on BOP after 3 months follow up. Four of 
them tested systemic antibiotics and four tested other adjunctive 
therapies (Al-Zahrani et al. [15] tested both). No significative 
difference was observed when systemic antibiotics (p= 0.19) or 
other therapies (p= 0.35) were used, however, overall effect mean 
difference -6.14% was statistically significant (p= 0.02) (figure 9). 
 
Figure 9: Forest plot of use of adjunctive therapies plus NSPT compared 
to NSPT alone on BOP after 3 months follow up. 
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Five studies were included at the meta-analysis of six months 
follow up for BOP. It was observed a statistically significant mean 
difference of -5.26% (p= 0.02) (figure 10). 
 
Figure 10: Forest plot of use of adjunctive therapies plus NSPT 
compared to NSPT alone on BOP after 6 months follow up. 
DISCUSSION 
This systematic review with meta-analysis evaluated the effect of 
non-surgical periodontal therapy (NSPT) alone or associated with 
adjunctive periodontal therapies on metabolic control and 
periodontal clinical outcomes in type 2 diabetic patients with 
periodontitis. Surprisingly, the use of systemic antibiotic therapy 
associated with NSPT in type 2 diabetic patients with chronic 
periodontitis was not more efficient than NSPT alone in reducing 
HbA1c levels after three months follow up (p = 0.46). Among the 
drug protocols tested, the use of doxycycline (100 mg / day for 14 
to 20 days) associated with NSPT was more efficient than the 
combination of amoxicillin and clavulanic acid (875 mg twice daily 
for 14 days) with NSPT and NSPT alone in the reduction of 
HbA1c.  
The use of systemic antibiotics in theory could contribute to the 
reduction of HbA1c not only on biofilm but also by acting in the 
body, reducing the risk associated with other systemic infections 
[11,21]. However, the reduction was not consistently observed. 
Similarly, for periodontal outcomes, systemic antibiotics 
associated to NSPT did not significatively contributed to PPD, 
CAL and BOP improvement. Furthermore, the use of antibiotics 
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could increase antimicrobial resistance and should often be 
avoided when possible. 
The study design information and patients’ characteristics were 
assessed to evaluate the similarity involving patient age, type of 
periodontitis and diabetes. The literature search followed the 
1999 International Classification of Periodontal Diseases using 
“chronic periodontitis” as key word, which lead to studies that 
included preferably adult patients. Although, two of the authors 
also included younger patients in their study (< 30 years old) [18, 
29]. In addition, seven studies included patients over 60 years old 
[16,1,18,22,25,28,30]. 
The meta-analysis found improvement in metabolic control after 
three months, but not after six months. This fact could be related 
to a lack of a follow-up evaluation, periodontal supportive therapy 
and patients’ compliance during the course of the experiment. 
Also, visits reinforcing oral hygiene instructions should be 
performed, as stated by Elwakeel e Hazaa [29]. 
A non-expected phenomenon was the difference between three 
months meta-analysis and six months meta-analysis for two 
clinical parameters: pocket probing depth and clinical attachment 
level. The overall effect of both of them were statistically 
significant only after six months. This inconsistency may be 
attributed to periodontal wound healing, which may take a longer 
time. 
The relation between periodontitis and diabetes mellitus was 
approached in recent studies, suggesting a bidirectional 
association between the two conditions, and the reciprocity of risk 
factors. The poor glycemic control triggered by T2D might 
improve the inflammatory process characteristic of periodontitis, 
while the inflammation associated to periodontitis tend to alter the 
glycemic control [31]. Also, the control of the inflammation 
triggered by periodontitis through periodontal therapy could be a 
tool to promote the metabolic control of patients with T2D [7].  
49
Two recently published systematic reviews with meta-analysis 
have demonstrated that periodontal therapy alone contributed to 
metabolic control of diabetic patients, but the authors pointed that 
the effects of NSPT could confound with the effects of adjunctive 
therapies (local or systemic antibiotic therapy, phototherapy, etc.), 
that were not differentiated in the included studies [11,12].  
Another meta-analysis published in 2019 [13] compared different 
treatments and their impact in HbA1C. Even though they found 
improvement in metabolic control within all therapies, they 
described SRP + aPDT + doxy as the most effective. 
Geisinger et al. [32] published the clinical trial with the largest 
sample until today about the effects of NSPT without other 
adjunctive therapies on glycemic control in patients with DM2 and 
chronic periodontitis and didn’t find significative difference after 
six months when compared to patients with untreated clinical 
conditions. According to the authors, considering that glycemic 
control is essential for a good prognosis of diabetes and is 
measured through glycated hemoglobin [33], more intensive 
periodontal approaches may be necessary for type 2 diabetic 
patients with periodontitis show reduction of HbA1c level.  
Among other adjunctive therapies, the most frequent was the use 
of low-intensity laser. Three included studies used diode laser 
therapy (Koçak et al. [9]; Chandra et al. [26]; Dengizek et al. [27]). 
And two studies used photodynamic therapy (Al-Zahrani et al. 
[15] and Barbosa et al. [25]). None of the studies that used 
photodynamic therapy as adjunct to NSPT found any 
improvement on clinical periodontal parameters or glycemic 
control compared to NSPT. Similarly, only one of the studies 
with diode laser [9] found improvement in HbA1c level, while two 
found improvements in PPD [9,26], one in CAL [26] and one in 
BOP [27]. These inconsistent results are in agreement with 
findings of a recent systematic review [34], in which two of the 
five included articles that tested HbA1c after NSPT with low 
intensity laser compared to NSPT alone, showed significative 
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reduction of HbA1c for the laser-associated group, while three 
didn’t presented significant statistical difference. Of these, four 
studies could be submitted to meta-analysis, but no significant 
statistical difference was observed in the effect of the laser 
associated to the TPNC neither on periodontal clinical outcomes 
nor on HbA1c [35]. 
Therapies that showed promising results were propolis intake 
[28], omega 3 polyunsaturated fatty acids plus acetylsalicylic acid 
intake [29] and homeopathic therapy [30], however these 
preliminary findings lack confirmation, and further studies are 
required.  
Adjunctive therapies associated with NSPT (excluding systemic 
antibiotics) compared to NSPT alone presented statistical 
difference (p= 0.03), and the overall effect of all studies showed a 
statistical difference (p= 0.02) after three months follow up. This 
finding corroborates the observation that more intensive therapies 
may improve the metabolic control of type 2 diabetic patients 
[11,12,32]. 
CONCLUSION 
The magnitude of reduction of glycated hemoglobin between 
groups after three months, however, was 0.24%, which clinically 
may not be significant. The association of adjunctive periodontal 
therapies to NSPT compared to NSPT alone contributed to the 
reduction of HbA1c and improvement of periodontal clinical 
outcomes in type 2 diabetic patients with periodontitis.
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"antibacterial agents" OR antibiotics OR 
antibiotic OR "anti bacterial agents" OR 
bacteriocides OR "periodontal debridement 
methods" OR "chronic periodontitis 
surgery" OR "periodontal diseases surgery" 
OR "periodontal diseases therapy" OR 
"periodontal pocket surgery")) AND 
noft(("advanced glycation end products" 
OR "glycosylated hemoglobin" OR "HbA1c" 
OR "hemoglobin A1c protein, human" OR 
"glycohemoglobin A" OR "hemoglobin A, 
glycosylated" OR "hemoglobin A, 





("glucose metabolism disorders" OR 
diabetes OR "diabetes mellitus" OR 
"diabetes mellitus type 2" OR "diabetes 
type 2" OR "diabetes mellitus, type II" OR 
"diabetes mellitus, type 2" OR "type 2 
diabetes mellitus") AND (periodontitis OR 
"Periodontal Diseases" OR "periodontal 
disease" OR "Chronic Periodontitis" OR 
"adult periodontitis" OR "loss, periodontal 
attachment" OR "attachment loss, 
periodontal" OR "Periodontitis, Adult" OR 
"Periodontitis, Chronic" OR "periodontal 
attachment loss") AND ("non-surgical 
periodontal therapy" OR "nonsurgical 
periodontal therapy" OR "periodontal 
therapy" OR ("phase 1" AND "periodontal 
therapy") OR "periodontal diseases 
therapy" OR "chronic periodontitis therapy" 
OR "scaling and root planing" OR "dental 
scaling" OR "dental scaling methods" OR 
"root planing" OR "root planing methods" 
OR "gingival curettage" OR "periodontal 
treatment" OR "periodontal intervention" 
OR "subgingival curettage" OR "root 
scaling" OR "subgingival scaling" OR 
"supragingival scaling" OR "periodontal 
therapeutics" OR "periodontal debridement" 
OR "nonsurgical periodontal debridement" 
OR "low-level light therapy" OR "laser 
phototherapy" OR "laser therapy" OR 
phototherapy OR "anti-bacterial agents" OR 
(anti-bacterial AND agents) OR 
"antibacterial agents" OR antibiotics OR 
antibiotic OR "anti bacterial agents" OR 
bacteriocides OR "periodontal debridement 
methods" OR "chronic periodontitis 
surgery" OR "periodontal diseases surgery" 
OR "periodontal diseases therapy" OR 
"periodontal pocket surgery") AND 
("advanced glycation end products" OR 
"glycosylated hemoglobin" OR "HbA1c" OR 
"hemoglobin A1c protein, human" OR 
"glycohemoglobin A" OR "hemoglobin A, 
glycosylated" OR  "hemoglobin A, 





("diabetes mellitus" OR "diabetes mellitus 
type 2" OR "diabetes type 2" OR "diabetes 
mellitus type II") AND (periodontitis OR 
"Chronic Periodontitis" OR "adult 
periodontitis" OR "periodontal attachment 
loss") AND ("non-surgical periodontal 
therapy" OR "scaling and root planing" OR 
"low-level light therapy" OR "laser therapy" 
OR phototherapy OR "anti-bacterial agents" 
OR antibiotics OR "chronic periodontitis/
surgery" OR "periodontal surgery") AND 
("glycosylated hemoglobin" OR "HbA1c")
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APPENDIX S2. EXCLUDED ARTICLES AND REASON FOR 
EXCLUSION. (N= 63). 
Author, year Reason for exclusion
Acharya et al., 2015 4
Alsheri et al., 2015 10
Al Mubarak et al., 2002 5
Al Mubarak et al., 2010 5
Alshorman, 2008 11
Borgnakke et al., 2014 1
Botero et al., 2013 5
Camargo et al., 2014 4
Campus et al., 2007 1
Chapple et al., 2014 1
Chee et al., 2006 1
Dodwad, et al., 2012 4
Engebretson and Hey-Hadavi, 2011 6
Fu et al., 2000 4
Guo and Zhu, 2004 4
Haerian Ardakani, A 2014 11
Hungund and Panseriya, 2012 4
Ivanaga, 2019 4
Javid et al., 2007 6
68
Javid et al., 2017 10
Kapellas et al., 2016 10
Katagiri et al., 2009 9
Long and Ru-Fan, 2011 4
Macedo et al., 2014 9
Masi, S., 2018 10
Matsumoto et al., 2009 6
Mendonça et al., 2012 6
Merchant et al., 2014 1
Munenaga et al., 2013 4
Navarro-Sanchez et al., 2007 4
Ramos et al., 2016 9
Santoso and Waspadji, 2008 9
Supraneni et al., 2018 10
Vergnes et al., 2014 1
Xu et al., 2013 4






























1- Review, letters, personal opinions, book chapters, panels, editorial 
and conference abstracts (n= 6), 2- In vitro studies or studies in animal 
models (n= 0), 3- Qualitative Research (n= 0), 4 - Observational Studies 
(Case-Control, Cohort and Cross-sectional), non-randomized or non-
parallel clinical trials (n= 11), 5 - Studies that have considered diabetes 
type 1 or Periodontal Disease other than Chronic Periodontitis. (n= 3), 6 
- Studies without considered outcomes (glycosylated hemoglobin A or 
periodontal clinical parameters) (n= 5), 7 - Studies that have included 
patients with comorbidities or metabolic syndrome (n= 0), 8 - Studies in 
which relevant systemic health conditions, such as hypertension and 
smoking, were not balanced between the groups (n= 0); 9 - Studies in 
which control group received any therapy other than NSPT alone or 
remained untreated (n= 4); 10 - Studies in which no adjunctive treatment  
to NSPT was tested (n= 5); 11- Studies written in non-Latin alphabet (n= 
2); 12 - Study protocols (n=27).
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is not finished by the due date, it shall be regarded as being 
withdrawn. To extend the revision period, the authors should 
contact the Editor. The review process will be finished through the 
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Manuscripts should be submitted in Microsoft Word files. They 
should be typed and double-spaced, using font size of 10 with 
margins of 25 mm on each side and 30 mm for the upper and 
lower ends on A4-size paper. Organize the articles in the 
fo l l ow ing o rde r : cove r page , abs t rac t , body tex t , 
acknowledgements, references, tables, and figure legends. 
RESEARCH ARTICLES 
The structure of research article consists of Cover page, Abstract, 
Body text (Introduction, Materials and Methods, Results, 
Discussion), Conflict of interest, Acknowledgements (if 
necessary), References, Tables, and Figure legends. Each 
section should be written according to the following rules. 
Cover page 
Title should be concise and precise. Only the first letter of the first 
word of the title should be capitalized. Write drug or product 
names in the title with generic names, not brand names. The 
names of the authors should be fully described. 
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All manuscripts should be structured in four subsections: 
Purpose, Methods, Results, and Conclusions. Length of abstract 
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a maximum of 6 items, is necessary at the end of the abstract. 
They should be from main heading terms of MeSH (https://
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Materials and Methods 
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subjects, and methods of the article in order along with the data 
analysis methods and control of bias in the study. Methodology 
section of an experimental study needs to include sufficient 
details that it can be further replicated by others. When reporting 
experiments with human subjects, the authors should declare 
whether they received approval from the Institutional Review 
Board for the study. When reporting experiments with animal 
subjects, the authors should indicate whether the handling of the 
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and Figure 1. 
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according to the purpose of the study but avoid unqualified 
statements that are not adequately supported by the data. 
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